Objective: We introduce one case of chronic eosinophilic pneumonia (CEP) and review the literature nearly 10 years in order to improve the understanding of this rare disease. Methods: A case of CEP diagnosed by transbronchial lung biopsy with clinical and follow-up data was analyzed and its clinical features, diagnosis and treatment combined with the literature were discussed. Result: CEP is a chronic pulmonary eosinophilic inflammation with unknown etiology, characterized by history of allergic disease, cough, sputum, but often breathlessness and wheezing; eosinophil in peripheral blood and/or sputum and/or bronchoalveolar lavage fluid significantly increased; chest X-ray showed progressively peripheral non-segment distribution of high-density infiltrates, often called "reversed pulmonary edema sign"; Pathology showed eosinophil infiltration in lung interstitial, bronchial submucosal and excessive eosinophil exudation in alveolar. Oral corticosteroids had a good response, but easy to relapse. Conclusions: Eosinophil count of bronchoalveolar lavage or lung biopsy can confirm the diagnosis of CEP timely in suspected patients. Bronchoscope can play an important role in assisting diagnosis and improving symptoms.
INTRODUCTION
Chronic eosinophilic pneumonia (CEP), a rare disorder of unknown etiology, is associated with intense and abnormal eosinophilic lung infiltration [1] [2] [3] [4] . Most cases occur in patients with prior history of atopy and asthma, and are characterized by subacute or chronic presentation, alveolar and blood eosinophilia, peripheral pulmonary infiltrates on chest imaging, and rapid, dramatic response to systemic corticosteroid therapy and favorable prognosis, but tend to relapse. We report a case of CEP which was misdiagnosed as bronchial asthma with infections and bronchiectasis on admission.
EASE
A 62-year-old male patient was admitted with a 50-year history of asthma treated with fluticasone propionate/ salmeterol xinafoate inhalation, and shortness of breath with worsening symptoms for three months. Patient details were as follows: Occupation: retired worker; Ethnicity: Chinese; Weight: 79.6 Kg; Height: 172.5 cm; Medical history: a history of asthma since age 11, who was allergic to mites, multivalent mold and pollen, and had been given desensitization therapy. Otherwise unremarkable; Family history: unremarkable; Patient habits: nonsmoker, no alcohol consumption. Three months ago, the patient appeared with an exacerbation of wheezing due to a bad mood, accompanied with sticky sputum difficult to expectorate. He complained of coughing up pale green airway-shape sputum, hard as rubber, and obviously reduced exercise tolerance, but no fever, night sweats, weight loss, hemoptysis, chest pain, palpitation, arthralgia, arthritis, or skin rash. There were no neuronlogical or gastrointestinal symptoms and no travel history. A persistent inhalation of fluticasone propionate/salmeterol xinafoate (250 ug/50 ug, twice a day), other bronchodilators and multiple courses of antibiotics (clarithromycin, levofloxacin and cefixime) were administered over a 2-month period, but no improvement of symptoms, in contrast, gradual deterioration.
On examination his vital signs were stable, he was afebrile and oxygen saturation was 96% on ambient air. Auscultation of the lungs was decreased and revealed wheezing and scattered coarse crackles bilaterally. The remainder of the physical examination was unremarkable.
Results of laboratory investigations were as follows:
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His white blood cell count was 10.81 × 10 6 /L with 33.6% eosinophils on differential count, hemoglobin, 131 g/L; Erythrocyte sedimentation rate(ESR) was 40 mm/h; Procalcitonin (PCT) was 0.10 ng/ml; C-reactive protein (CRP) was 30.91 mg/l; CEA was 19.32 ng/ml; Serum IgE level was 1180 IU/ml. Antinuclear antibody, antimitochondrial antibody, anti-smooth muscle antibody, antidouble-strand DNA ,ANCA and rheumatoid factor were negative. Tuberculosis antibody and tuberculin test were negative. Sputum etiologic test did not show aspergillus's mycelium, aspergillus's spores or other fungi. Bone marrow examination was unremarkable.
Arterial blood gas analysis was pH 7.44, PCO 2 39 mmHg, PO 2 76 mmHg, and SO 2 96%. Lung function revealed moderate obstructive ventilatory dysfunction, and FEV 1 /FVC (%) was 59.45%, FEV 1 /predictive value was 53.33%, VC/predictive value was 81.71%. Six-minute walk test (6MWT) was 360 m. Chest computed tomography (CT) scan revealed bilateral peripheral patchy shadows and multiple cystic columnar shadows, predominant on right lung (Figure 1 ). Repeated electronic bronchoscope showed significantly congestive bronchial mucosa and the lumen impacted by massive thick yellow-white mucous plugs (Figure 2) . The percentage of eosinophils in the bronchial alveolar lavage fluid (BALF) was 68%, BALF bacterial culture was Enterobacter cloacae; the histological examination of transbronchial lung biopsy (TBLB) showed remarkable accumulation of eosinophils and lymphocytes in the alveoli and interstitium, with mild interstitial fibrosis (Figure 3) . Based on these observations, the diagnosis of idiopathic chronic eosinophilic pneumonia was confirmed.
Intravenous methylprednisolone 40 mg daily for five days followed by 40 mg of oral prednisolone was started. Patient showed dramatic response to the treatment within 5 days. Seven days later, peripheral eosinophilia and ESR, CRP and IgE decreased to a normal level. The patient was discharged to receive 40 mg prednisolone per day. The dosage of predonisolone was gradually tapered. Following the steroid therapy, symptoms of cough, expectoration and shortness of breathing were obviously getting well. Two months later, the patient came back to our hospital for reviewing of laboratory tests, CT and bronchoscope examination were made in order to evaluate the effect of glucocorticoid therapy. The results showed that 6MWT was 588 m; lung function and chest CT scans were normalized (Figure 4) . Bronchoscope reexamination was found no mucoid impaction and a marked decrease in the eosinophils in BALF. To reduce systemic steroid side effect and avoid relapse of CEP, ICS/ LABA inhaler was used continually. 
DISCUSSION
CEP was first described by Carrington CB in 1969 as chronic variants of Loffler's syndrome [1] . The disease may affect every age group [5] , with a mean age of 45 years [6] . For unexplained reasons, women are more frequently affected than men [5] [6] [7] [8] . One-third to one-half of affected patients has a past history of allergies such as asthma and rhinitis [9, 10] . Asthma may precede CEP ranging from a few weeks to more than 25 years [5, [11] [12] [13] . In contrast with acute eosinophilic pneumonia (AEP), the onset of CEP is usually insidious, either subacute or chronic. Accordingly, the symptoms appear most often at least several months before diagnosis is made. The clinical feature of AEP is progressive and characterized by dyspnea, cough, fever, asthenia, weight loss (sometimes marked), and nocturnal sweats.
The diagnosis of CEP is usually based on the association of: 1. respiratory symptoms of usually more than 2 weeks' duration; 2. alveolar or blood eosinophilia (alveolar eosinophilia >25%, and especially ≥40% on BALF differential cell count; blood eosinophilia >1000/ mm 3 , and especially >1500/mm 3 ); 3. a usually nonsegmental pulmonary infiltration with peripheral predominance (so called "photographic negative of pulmonary edema") involving mainly the upper lobe on chest imaging; 4. exclusion of the following eosinophilic lung diseases: 1) idiopathic eosinophilic lung diseases:
AEP: ① it is of acute onset, with severe fever, cough, dyspnea, chest pain and acute respiratory failure [14, 15] ; some overlap with CEP such as eosinophilia on BALF ≥ 25% or edema and eosinophilic infiltrate in lung biopsy; but peripheral eosinophilia, an atopic background, or a history of asthma are usually absent; dramatic response to steroids, no relapses. ② Churg-Strauss syndrome (CSS): it is characterized by bronchial asthma, eosinophilia, and systemic necrotizing vasculitis, and extravascular granulomas; single or multiple neuropathy; sinus disease [16] [17] [18] . 2) eosinophilic lung diseases of known cause: ① drug-induced eosinophilic pneumonias: it is of acute onset, associated with a detailed drug consumption (including nonsteroidal antiinflammatory agents and antibiotics). The severity of clinical manifestations varies, and the first treatment is to stop the suspicious drugs. Corticosteroids may help to shorten the course. ② Allergic bronchopulmonary aspergillosis (ABPA): it also presents with asthma, migratory pulmonary infiltrates, and high total IgE levels [19, 20] . However, the presence of central bronchiectasis, a type I skin test, and circulating precipitins directed against Aspergillus fumigatus points to the diagnosis of ABPA. 3) cryptogenic organizing pneumonia (COP): it has a subacute clinical presentation comprising both general and respiratory symptoms and presents with alveolar infiltrates that often have a migratory behavior on chest imaging [21, 22] . However, it is not associated with blood eosinophilia, and lymphocytes outnumber eosinophils in BALF.
In the present case, the diagnosis of the patient met all the above criteria. But, it was difficult for us initially to distinguish CEP from asthma given to our under-recognition to this disease. Meanwhile we found significantly congestive bronchial mucosa and mucoid impaction; this feature happened to coincide with the issue by XIE et al. [23] . Due to the presence of mucous plugs, the airways obstruction may not be responsive to initial simple bronchodilators. The response to corticosteroid treatment was characterized by rapid resolution of symptoms, radiologic opacities, and peripheral eosinophilia; ESR, CRP and IgE also gradually reduced to normal levels; at the same time, the patient's pulmonary function and quality of life improved extremely. However, we believed that the examination of bronchoscope has also played an important role in sputum drainage; so that the airway obstruction obtained relief faster. So far, there was no relapse in the patient for two years. 
